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Abstract 
The purpose of this paper is to present the evolution of climate changes during the period 2001- 2014 in the Oltenia Region of 
Romania, including Dolj, Olt and Valcea counties. It is based on the statistical data provided by National Meteorologica 
Administration of Bucharest, Agrometeorological Laboratory. 
In this paper we want to show the impact of climate changes, because they exist and can be felt on a daily basis. We chose the 
region of Oltenia as our study zone, because the climate changes from here can be felt both in the atmospheric and in the soil 
characteristics, especially in its texture. Because of the changes in climatic conditions, the soil is also constantly changing 
compared to the climatic conditions to which it was initially adapted to. We take into consideration the following 
agrometeorological parameters: rainfall, average temperature, moisture reserve, “heat” intensity, factors that lead to the 
degradation of the soil, respectively to the downfall in crop production of the winter wheat and corn crops. In conclusion we will 
see the differences between the 4 parameters in the 2001-2014 period, in comparison with the reference period of 1981-2010. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The purpose of this paper is to present the evolution of climate changes during the period 2001-2014 in the 
Oltenia Region (Romania) and it is based on the statistical data provided by the Agrometeorological Laboratory of 
the National Meteorological Administration of Bucharest. Oltenia is a historical province and geographical region of 
Romania. It is situated between the Danube, the Southern Carpathians and the Olt river. Oltenia entirely includes the 
counties: Gorj, Dolj, MehedinĠi, Vâlcea, Olt. Nowadays, Oltenia’s main city and its seat for a long period of the late 
Middle Ages is Craiova. The first medieval seat of Oltenia was Turnu Severin of Banat of Severin, the ancient 
Drobeta, near the former Roman bridge, built by Apollodorus of Damascus for the Roman Emperor’s Trajan 
conquest purposes. Oltenia region is positioned in the southern part of Romania, bounded in the north by the 
Meridional Carpathians, by the Olt River in the east and by the Danube River in the west and southwest.  Arable 
land occupies an area of 90% of the region, while the dunes and the accumulations of sand occupy 18% of the arable 
surface, which represents a warning and a threat to agriculture. (Iagaru et al., 2001). 
2. Material and methods 
To assess the potential of agro-climatic resources available for agriculture in the agricultural land in south-west, 
we took into consideration agrometeorological data recorded at meteorological stations with agrometeorological 
schedule of Oltenia (Berbecel, 1970). We have analyzed the thermal resources (°C), fluid (l/m) and the reserve of 
moisture (m3/ha) of winter wheat crops accessible and corn on specific dates and 0-100 cm soil depth the average 
annual values of the period 2001-2014 compared to 1981-2010 period, which as of August 1, 2014 is climate 
reference period as recommended by the World Meteorological Organization (NMA database). 
The characteristics of thermal and hydric resources in Oltenia, have an impact on the state of vegetation of winter 
wheat and corn crops, as well as on agricultural production, which is obtained by the following analysis performed 
using the following agrometeorological parameters: 
-  Average air temperature values; 
-  Amounts of rainfall recorded during the critical period for wheat, respectively between May 1 - June 30; 
- Supply of water available to plants of wheat in the 0-100 cm soil depth, from the 31th of May to 30th of June; 
- Rainfall recorded in the period 1st of July-31st of August (critical period for maize crop); 
- Amounts of rainfall during the agricultural year, period September 1 – August 31; 
- The intensity of the phenomenon of heat (Tmax.32°C/heat units), reported in the period June 1 to August 31; 
Soil moisture in 0-100 cm soil depth in non-irrigated corn crop, at 31st of July and 31st of August.(Mateescu, 
2004) 
The hydrothermal regime of air and soil was analysed on characteristic intervals (limiting the action of these 
factors have a decisive role on the agricultural production obtained) and certain dates important for winter wheat and 
corn. The dates were chosen according to the precipitation recorded at agrometeorological and optimum water 
requirements of agricultural plants in the agricultural territory of Oltenia. 
3. Results and discussions 
In Oltenia, agrometeorological data was used regarding the average air temperature, the „heat” intensity, the 
moisture reserve and the rainfall data from 10 stations. 
In order to identify the presumed climate changes in this region, a series of data was analyzed from the 1981-
2010 period, which represents the current multianual average. (Figure 1). This graphic above shows that the 
tendency of evolution of average temperatures from the 2001-2014 period is on the rise compared to the 1981-2010 
reference period. Also, the average temperature has risen by +0,3°C, up to +0,7°C: +0,3°C registered at weather 
stations Bechet and Craiova, +0,5°C at the weather stations Drobeta-Turnu Severin and Dragasani, +0,7°C at the 
weather station from Targu Jiu. 
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Figure 1. Evolution of the average temperature in the 2001-2014 period, compared to the 1981-2010 reference period 
 
Rainfall is the main source of water for crop growth and development; its absence or insufficiency is leading to 
the emergence and intensification of dryness and even the expansion of agricultural drought. (Mateescu, 2003, 
Bilteanu, 1989). 
In the period of maximum water consumption for crops (May and June respectively), in the most parts of Oltenia, 
between 2001-2014, there were optimal rainfall values (151-207 l/m2). On large areas of northern and central region, 
the precipitation amounts recorded were normal (118-150 l/m2), (Figure 2a). Between 1981-2010, almost across all 
agriculture areas, there were normal rainfall values (151-183 l/m2). In northern Oltenia, there were optimal rainfall 
values (151-183 l/m2, (Figure 2b). In July and August (the period of maximum water consumption for crops), 
between 2001-2014, there were deficient precipitation amounts (105-150 l/m2) in the most parts of the agricultural 
areas. In northern and eastern parts of the region, the rainfall values were optimal (151-192 l/m2), (Figure 3a). 
In the reference period 1981-2010, there were deficient rainfall amounts (91-150 l/m2). Locally, in northern 
Oltenia, precipitation amounts were optimal (150-159 l/m2), (Figure 3b). 
During the AGRICULTURAL YEAR (September 1 to August 31), between 2001-2014, there were optimal 
rainfall values (601-700 l/m2), abundant (701-800 l/m2) and local surplus (801-1065 l/m2) in most parts of the region. 
Locally, in southern Oltenia, there were recorded deficient rainfall values (451-600 l/m2 / rainfall moderate drought), 
(Figure 4a). 
During 1981-2010, in the most part of the agricultural areas in the southern and central regions, the rainfall values 
indicate moderate drought (500-600 l/m2). On large areas of northern Oltenia the rainfall values recorded were 
optimal (601-700 l/m2). Local northwestern region reported abundant amounts (701-800 l/m2) and even surplus 
(801-890 l/m2) of rainfall, (Figure 4b). 
Agrometeorological conditions were evaluated at the highest demand of water for the crops between June and 
August, when data on the intensity of the phenomenon of "scorching heat" was processed. The analysis of 
"scorching heat" expressed by the amount of units of "heat" (ȈTmax32°C) showed that between June 1st to August 
31st, 2014, unit values "heat" were reduced or absent (0-50 units of "heat") in most of the country (Donciu, 1928). 
Analyzing the evolution of the phenomenon “scorching heat” between 2001-2014 in comparison with the 1981-
2010 period, reveals an intensification of this phenomenon in the region of Oltenia, the intensity of this phenomenon 
being higher and more elevated in southern Oltenia’s regions: Calafat, Bailesti and Bechet, while in the northern 
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Oltenia’s  regions, the number of „scorched heat” days are fewer, due to the masses of cold air coming from the 
Carpathian mountains, (Figure 5). 
 
 
 
  
Figure 2. Amounts of rainfall recorded during the critical period for winter wheat, between May 1-June 30 
 
 
  
Figure 3. Rainfall recorded in the 1 July-31 August period (critical for maize crop), in 2001-2014 and 1981-2010 in Oltenia 
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Figure 4. Amounts of rainfall during the agricultural year September 1-31 August 
 
 
Figure 5. The trend intensity phenomena of “heat” in the 2001-2014 period,  
compared to 1981-2010 period, in Oltenia Region 
Comparative analysis of the variability of soil moisture reserves in the periods 2001-2014 and 1981-2010, is used 
to identify the driest periods for the crops during the growing season of winter wheat and maize, especially between 
May-August, which is the period of maximum water consumption for agricultural plants. The multiannual average 
soil moisture levels (expressed in m³ / ha and percentage of useful soil water capacity -% CAu) of 2001-2014 and 
1981-2010 periods, were measured at agrometeorological stations representative in the agricultural areas of Oltenia 
region, at 0-100 cm soil depth at specific dates for the phenological phases of winter wheat and maize (Mateescu, 
1999). The average values also followed the evolution of space-time historical data for soil moisture in the 
benchmark periods and helped to identify ranges and areas of high risk of production shortages / excesses of water in 
the soil.  
The trend intensity phenomenon of "heat" in the 2001-2014 period,
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The zoning maps for soil moisture reserves were done with the help of the delimitation classes: 
• Extreme pedological drought / 0-20% of useful soil Available Water Capacity (AWC); 
• Strong pedological drought / 20-35% AWC; 
• Moderate pedological drought / 35-50% AWC; 
• Satisfactory supply / 50-70% AWC; 
• Almost optimum supply / 70-85% AWC; 
• Optimal supply / 85-100 %;AWC;  
• Excess supply / > 100% AWC. 
During the plants growth critical periods, water represents a key factor for the crops of winter wheat. Between 
2001-2014, in the eastern and central Oltenia, on 31st of May, soil moisture content was low (800-900 m³/ha), 
pedological drought being moderate. In the southern and western regions, the soil water supply was satisfactory 
(900-1000 m³/ha), (Figure 6a). 
In the 1981-2010 period, pedologic drought was moderate (850-900 m³/ha) in southern and central regions for the 
agricultural areas. In the northern half of the region, soil water reserves were within satisfactory limits (900-1000 
m³/ha), (Figure 6b). 
In late June, between 2001-2014, the soil moisture content was low (350-600 m³/ha) in most parts of Oltenia. 
Locally, in the northwest region, soil water reserves were at satisfactory levels (600-800 cm/ha), (Figure 7a). 
In the reference period 1981-2010, the soil moisture reserves stood at low limits (350-600 m³/ ha), (Figure 7b). 
From the analysis of moisture levels in the 0-100 cm soil profile, the data average (2001-2014 and 1981-2010), in 
July and August and critical period of maize crop water when plants are in the phases of flowering, fertilization, 
formation and grain filling (Mateescu, 2004), highlights the following: 
During the month of July, in the agricultural areas of Oltenia, between 2001-2014, the moisture reserve in the 0-
100 cm soil depth falls within satisfactory limits (900-1000 m³/ha), almost in the entire territory, except in the 
agricultural areas from the southwestern region, where there is an isolated moderate pedological drought (850-900 
m³/ha), (Figure 8a). 
During 1981-2010, the soil water reserves present low levels (600-900 m³/ha) and very low levels locally (500-
600 m³/ha) in most areas of Oltenia. In the eastern and northwestern regions, the soil water reserves are within 
satisfactory limits (900-1100 m/ha), (Figure 8b). 
At the end of August, in the southern and central regions of Oltenia, during 2001-2014, the reported values 
indicate moderate pedological drought (600-900 m³/ha) and strong pedological drought (450-600 m³/ha). In the 
northern region, soil water supply was satisfactory (900-1050 m³/ha), (Figure 9a). 
Between 1981-2010, the pedological drought had varying degrees of intensity, from moderate (600-900 m³/ha), 
strong (300-600 m³/ha) to even extreme (Co-300 m³/ha), for the whole agricultural territory, (Figure 9b). 
The analyses of studied elements proved the climate variability, meaning, the positive and negative aberrancies in 
comparison to the period average and the rise and fall tendencies which will be considered future sources necessary 
to the crop production in Oltenia (Mateescu, 2000). 
(a)  (b)  
Figure 6. Soil moisture reserve in the 0-100 cm soil depth in the winter wheat crop  
at 31 May 2001-2014 (a) and 1981-2010 (b), in Oltenia 
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(a)  (b)  
Figure 7. Soil moisture reserve in the 0-100 cm soil depth in the winter wheat crop  
at 30 June 2001-2014 (a) and 1981-2010 (b), in Oltenia 
(a)  (b)  
Figure 8. Soil moisture reserve in the 0-100 cm soil depth in the maize crop  
at 31 July 2001-2014 (a) and 1981-2010 (b), in Oltenia 
(a) (b)  
Figure 9. Soil moisture reserve in the 0-100 cm soil depth in the maize crop  
at 31 August 2001-2014 (a) and 1981-2010 (b), in Oltenia 
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4. Conclusions 
x The average air temperature has risen by 0,30 °C, to 0,70 °C in the Targu Jiu area; 
x The number of “heat” days has increased, especially in the southern region of Oltenia, namely in the regions of: 
Calafat, Bailesti and Bechet;  
x The surfaces affected by pedological drought have expanded and the intensity of this phenomenon has increased, 
due to the rise of the number of "heat" days, especially in the summer period, with negative effects on the 
agricultural production;  
x In the northern half of the region, the soil moisture reserve has improved, due to the increase in the amounts of 
rainfall during the last period (2001-2014);  
x In the southern and central parts of the region, water deficits have maintained in soil, the pedological drought 
having various degrees of intensity: moderate, strong and even extreme intensity.  
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